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[ASM] 



[-2.^1 



» £«-*}-£r ^7l)o]4. p>*]n)- c^ji, o^a). ^e) #3]^ 

^ o]^] ^ji Cj)o]^» ^#*>fe ^Tflojtf. 2 ^-^1^- 3 ^] Afolofl ^^^^.7]- 
^Aj^-oflA-] ^Al^-O.^ ^^q-. 

^iL tl^S^cr NP-complete e^^fji o|cf . 

[^o]<H] 

ai: ^ 
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°}^\. *$1L ill Sl^U-^ {Binary information transmitting method for pretecting 
the infomation content) 

AV-g-, ^^E^^ t\]o]B\ ^o)l ojo^ £-*fl7> ^ 

7>*>JL 5Ucf. ^^^^«-Ei #^=)Tr cfl oj e) 1- JE^^lfe «|57^ £ <^o|i^ j 

^^7> ^ 3 ^O.^ ^ ol cf^ ^ ^D]*Vcf. o]<4 ^o. o) 

a o^I^7l ^*1H 3J£ ^4^1 XI 3 7>7> -§-ojS>7fl ^J-JE4=- 7 >^ 

^^-^ 7>^^- H|E *HHM o]s^^^ ^ 7) ^ tflAl^S. V 
2) iELEL til HI 2}- ^-*)) uflAl^^-HE^ ^^j,*)- ^ 
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^^tb <S^em 7>^>7l f\Q oj-a-^B] ^ <d^El<4 i&tfl 7)^ ^ ^<3^B] 

|^7f^*l-£a ^7fl^^ ( ^o^A>^B| 71^ 7flo]7]E)- <^a} Af-g-^S-o] ^ * 

Hl^S *Vcf. ^ C(lo]Ei# ^A]^ ^ 7 fl7|.§. ^A^e)^ * 

<5> 1976\i Diffie 2\- Hellman °] ^-g- °)^3. ^7fl7l *i^A]^eflofl tfl^- ^ 

■& ^t l 7> #0.0}, NP-Completeness ^ <H^-g-ofl iL4 ©t^fc 

NP-Completeness ^ ^-afloj) 3.7J] 



<6> 



^ ^l'^--^) ^ O^O} ZfL^ 



4* *7l|7H ^Eflo] cfl««.o| ^Aj^^ Brickell, Lagarias 

Odlyzko, Schnor ^1 7 fl^ ^'Sl-ofl ^l*fl zl *>^ofl ^.g- 

^, 7fl^]7lS. £.-frf>}5L 5^ 7)# *f| 3 7f7> -g-o]*>7)l ^o>iflo] ^^.e)lo]E] 
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^ 3*r7l*i -Sri °^Jiel^ (Lattice Basis Reduction Algorithm)*!) e^*V 
(Low Density) ^*r^ $X^. ^l^M Hfltf (Knapsack Problem) ^Eflo) 

^■7fl7} ^#A]^Efl^. Chor-Ri vestal ^Itb 33* if", nfl-f ^ o. ^nVo] 

RSA^r 1978^1 ^-7fl7l <y-SA]^Eflo. s >H)^1^^1 90% ^-ft- 

-§-i- SZcr. NTRU^- 1996^1 ^Ir^^l ^7fl7) ^a^ea o_S. Afl^-g- ^ai^- ^ 

°J^^-^7f o^^r 71^-^0] <gA>^^ ^O.^. olcf. nsjuf RSA 

4. 

^, RSA i2f ^efl^ #*H] oi^Ai, ^^-^ Am<>1 ^gfl^o. 

^ ^-Hr ^^HH ^ti]7f £]o^ ol^l Alif n}) ^ 

XI 3 *)-7 r -§-°l*Ml sj-^-^l *r*3>H ^Al^S-^-Ei ^t-KS. <&&*\-7\] o]^l ^ 
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^ ^ *!•-§-] 
<U> & xA: 

<12> ki>k 2 n 7fl^l tM§« "S^ie-l 7l» ^sRr cJ-Tfl; 

<13> ?|S-?-Ei ki>k2 ^ ^€ n 7fl^ c^a).^^ 71 » t§Aj§). 

<i4> aj-71 oi^]^ i# n 7]]^ 7fl cq til H<g E={ei,e 2 ,...,e n } > e;e{0,l} 

<16> <gA>^^^ ^ c-flojEl s » *g>8*Kr £7}j; 

<17> 3^ cflo]E^ s » ^Al^-ofl ^7)1; * 

<18> ^A]^ AJ. 7 ] ^ S » 7]# ol-g-^o^ o)^^ 3)0] 

^ ^] * cflo]El# ^#SRr ^7j) *H 0.5.^1 ^€ ^ olcf. 

<19> o^^^ 7l» c^Aj-^el 7l# ^*Kr ^ tgigofl igo^ ^ # nj^ 

TIM- JE^r/^ ^ y}^7) ^» AJ^^-o.^^) ^^Aj-^ej f] o) NP-Completeness 91 & 

^3}-g~§- ^7>A]FJ - olcf. ^7]°) ^-fofl &<>H , ^<S^e)# *}7l *Hj *J;g 
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<20> ^ 71] ^IL 3 7}^1 ^-Tj)^ ^i]cf. 

<2i> 1 ^Tfl^ oj^i ^ c-flojEil- ^^el^l £ltr <a<i>^e] 

711- f^sfe ^MtK 2 ^7)1^ ^^e)^- #31 ^ ^aV^s) 711- °l-§-*H °1 
3l ^Ji» Q^iLS- ^Q*}^ ^Tflolcf. n>*lnj. #711^ ^<a^> ^el #7]1^ 

^^5.«.B] O]^] ^ C^olE^l- ^#^Kr ^^lolcf. ^1 2 #7fl £}- 3 #7fl A}o]ofl ^ 

^£-7} ^H^SLS. 
<22> oj^A^ zf #7)11- O.^. ^tg^j^^. *Vcf. 

<23> 1. f^l*l-<a #7fl 



<24> 



<25> 



(1) ^^ kl , k 2 , 1 1( 1 2> l u # k i xk 2^ 3 > 2<u<k l Xk 2 -l o] ^ 

(2) A s i^^<u) ofl tfl*}<*| z}o) 7 > ls o] ^- 7> ^(Superincreasing 
Integer Sequence) u ?m #&\*}5l o)%£. d s~( d s,\' d s,i'"' d s,0 l<S<u ^ 

<26> Ar X 

(3) 4«4 3 7l7r > ^ oU ^ o]7> n o] ^ 7> (Super increasing 

Matrix Sequence) * cf^r ^°1 ^ ftA. °1 cc t =[cc t>(iij) ] ef ^ji, 

!</<*„ l</<* 2 ^ ^ ^^^^ ^ ^ ^ 
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<27> \<t< I 

(n) ^ (i,j)=(l,l) V ^-fofl, 1 CC t , (1> i) = d 1>t 3. 

l x + l<t<n o ^ 001,(1,1) ^ ^ ^^r (positive random integer) S. *m 

n 

'-'«+! 1- *gi?HH 

<28> (/-l^-hy-l 

cc t ,(i,j)^ ^ 3*rS. ^d^*>^., — 1 °m 

S. «U, <>]<& cc t , H ,j)fe °<fs) 

oJ^SJ A}g}*>5] /= « ^*Kr ^^HH ^l^tbcf 



<29> 

i<*< E /, 

(t=) ^ (i,j)7> (i-l)ki+j =U°J * =1 o]^ CC t> (i,j) 

2 /,+i<^< 2 /, 

^ <$<i\ oJ<S^ JL, — i — 1 o]^ 



<30> 



<31> 



( = ) ^ (i,j) 7> ' \ J 1 2 o) ^o.^ CCt (i j}> 

(«) (i,j) 7> V-Wl+j = ^1 X ^2 o] 3 CCt( . J) = o , 

1 ^t<Ln ^EH^-cf. 
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<32> /, 

M> Maxid^ iy +zld . | s=l,2,...,«} 
(4) ^ M * J=x 

<33> (5) n 7fl^ <y<^ <£<q ^ n , r 2 , ... , r n * *i^*H}. 

<34> (6) « cc t ^ ^ 91^} r t » c^tb * M °<M-ff# ^ 

<35> 1] 

c a I v)- c ^(.v) +r ^ modM > 
(7) { 1,2, ...,n } tflt!" ^ m>1 1 71 ^ (permutation function) ™ 

b = c 

£- ' *W s. ^tbcf. s&7] cc t ^ A 91^} r t » cl*Hr ^Tfl HL^r 

^ «>^7l ^-^» ^-g-*>^ #7fe ^^^^ NP-Completeness ^^-g-^ 

<37> - , Ir Y k 

71 ^ 71)^71 bi , b 2 , ... , b n , Wi ,W 2 , M, ™ o] ^^Cf. 

?1 ai , a 2 , ... , a n °1 ■ *HHath 

<39> 2. ^^sia- gvfl 
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*Vx\ e| 33-!- sj^i}. E 7} 0 4 1 ^G-S. ^ 7} n Si ^Sl^-^Jl ^ ^g-o]&|-ji sr> 
* K ^ J*-(e„e 2 ,...,O>«,€E{0,l> ^ 

<41> E * ^^>7l ^*ti 2 -gr 3j^>^, #7] A 1 ^ n tfl 

<42> 2] 

<43> 3 . gg*> ajg^ 

< 44 > s AS^El E » ^-€*Kr 54^^-5- ^-8-^- ^ ^-ir ^^4. 

<45> -1 -1 

CD wi , w 2 ^ M # 0 <M^S ^ 1 ' 2 » ^H. 3 » 

<46> [^*VAl 3] 

5, = wj 1 5w 2 1 (mod M) 



<47> 



n 

S 



<48> ' 

' ^ = ^ b = c 
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<49> (e e e ) 

r t t 

efl4 ^ ^-tbcf. ^^^flS ( e i' c 2-" e 'i^ 

-A/,) 7> ^ #7V ^^o]o^ Xj IS) 37« ^ ^ &t}. 

<50> 

41* *<H, 1 ' C1 ' 1> l-CA, ^)^. ^a>^. ^o] 130' o)jl, 2-^ 7 > ^<go) 
{30,74,147} olej- *}*h -f<d 130' 147' ^°-E.^ Sflfe 0' <L3- $\JL *3 

*>^1 130' ^ 74' 5+ w]m*Hr &7\}7\ ^3) €4 . o] ^-f 130-74 = 56 

^ S ^Ej^tj-. d>^1^-o.S. 56' 30' 4 ti] JH§ nfl 56' <>1 30' iL4 

fe- 1' S. 31^4. 4^ ^*>^> *Rr 2^ «fl^ {1,1,0} 7} ^Cf. ^-71^ g-^fll- 



<51> 



w=i 1+ i 2 +...+i v oU ve{i,2.....i/-i>oitK (e - + i^ w+ 2-- e w + / v+1 ) ^ ^ ^ 

W 

s v =s 1 -Y i e' t b' t 
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<52> 



<53> 



* 4^ A 1 
<55> 1] 



<54> 



1 


1 




1 


MRU 


1 




I <m}s\- ^JE 


I" 




h 2 




|n2 




I 


1" 




In 2 




h 2 






|n2 




(n 










h 2 




I" 




In 








1.5 - 1 


1 


3 or 4 -1 




i-i 



<56> S 1 oil SAltb «>sf ^- o. 7 ]^o^ NTRU SE^ RSA ^1^<>11 «1 ^V<^ 

<57> n)-^, ol^l Pfl^# ^ o., 7^1 3 7]-7} -g-o] 
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1] 



3 nfl, 

k !>k 2 S n 7fl£} £#^3 7l# ^S#*Rr 37fl; 



#7l <3^e| 713.^3 ki>k 2 £- ^€ n 7fl^ ^^^e) 7l» 

^#*Rr 3-31; 

#7l #7l <>l^iL« n 7fl<q ^ 7fl^l ti]H<g E={ei,e 2 e n }, ei e 

{0,1} 5. ^-iH^cr 3:711; 

#7l #7l ^7fl^ Wl^<g E » ^ # 7 1 ^^T^^ 711- °l-§-^ <3# 

*i&l*Hr 3:711; 

#7l ^^e)^ ^£.1 ^1*}^ ^ 3HEi S # ^*Hr 3-31; 

#71 C-flolEl S « ^i^Kr 3 Til; ^ 

#71 ^50^8- ^A]^ #71 t-flolE^ S * #71 <3<3#*i5l 7l» °}-%-f>}^ ^-71 

ol^ji dlolEil- 3:741* ^-Hl^Ji, #71 ^^e) 7l# *g#*Rr 3:7U7> 

<3^2-l 711- 3711 ^ cflolEil- ^#SRr 3711 *H ^«1S1^ 3 

-g- ^-^^.S cflolEl JiS. ^ a J"^ - 

2] 

1 %H1 #71 <3#*i3 7l# ^SRr 37117V 



ll^SLS. <££f>}7\) ^d^^ U"lH &M*1, 1 



k t Xk. 



2 71- 3 °l#£l 3*r 0 lal, n o] 2 ©1^1- 
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2 oj^ojji ki* 2 -l ^ u » u 7fl^ <y=°) 3^ 

l< s <u ^ *?H^Kr zj- s ofl cfl^H l s tl ^ 



^€ ^1 wi ^ k 2 >k 2 ^ w 2 » ^*Rr ^7)1; 



l</</, 

(i, j)=(l, 1) tl 1 cc t> (i,i) = di, t 



cc t ,(i,i)^ 0 J3^ 3 



n 



2< (7-1) 1 



(/-l )*,+/-! 



2_! /-»-i<^< 2_! /, 



^ CC t ,( U )*r <S 



0-1)*, + /- 1 



0-1)*,+/ 



n 



cc t.OJ^ <<s? o- 1 )*,+/, i 



CCt.d.j)^" 

» ^*}^r IJ^HH ^d^sfi 
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\<t< 2 i s 

(i,j) 7} (i-l)ki+j = U ?! 3^1], 5=1 o]t& CCt (i tj) fe <£°] oj 

O - 1 )*.-*^- 1 C'-i -t/ 

s - 2 s *K2, 



(i.j) 7> -V / W- i 2 cct.o.j). 1 ~ r - W ^ 

0-1)^1+/" = 1 <t<n 

(i.j) 7> ^ ^ 1 7 1 2 o] cctti.j) = 0 . ^ 

. =cc w . (mod A/) 

CCt ^ f ' (it/) ^ M 3 Tjl^}^ 

#31; ^ 

U 

s= 2 e t a t 

^7) HH^i S « *§>S*Rr #31 7> ' =1 5L ol^^^^ 3^ a^o 

S *}JL, #7] M * <£^Rr #31 £ ^"71 Wj 3f W 2 t ^*Rr #317]- ^"71 ^^7> 



4*3* ^*Rr #31 ^li «^^el ?1# ^*Rr #31 3H1 °l^M*l*r 3* 
s-^s *fe o]^i ^m. cfl o] . 
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[^t 1 * 3] 

*fl 2 ^Hl 9X°]*], n 7fl^ <y^^1 ^ ^ n, r 2 r n ^ <d^l«: 

tXiJ) * <g^*Kr #?4l ^ M 51 °<M^» *I-&«H=- #741 <81 cc t 3 zj- o] 

^<H1 r t 1- t^fe #74l-I- e] ^-a^Rr 33 -t- ^ o)^l ^ Ml 

4] 

»1 2 ^ ^1 3 ^ <^ ^ * 0 H] &M>H, cc t zf <y^ofl r t ♦ # 

A SE^r r t » cl*Hr #74l7> *.VJ> ♦ ^*Rr #741 S M ^ oj^ 

## 74l^m #7fl A>olofl n 7 fl^ ',('7) Sgigofl tfl^- ^ H>^7l ^ 

1- *WRr #7411- ^«]*Hr ^<L3. t>}±r o]# nflo}^ 3^^. 

[^T 1 * 5] 

*fl 2 % 3 ^- # ^- ^-ofl &<>H, A o V 7l °1^J£ ^#s>^ 

#741 7> 

-1 -1 

w i, w 2 3 M * °<HfM£. *H <3« 1 ' 2 1- ^*Hr #741; 

^-71 °l-g-*M ^>7lsi Aiofl a^q- *fl l ^ Sl # ^ 

741; 

<= l ^ ej fe V ^- T ^^iJl, b t ^ k!>k 2 
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s 5 i.(*,.* 2 ) s j=l^ ^ 1 Tfl^Tr #3); 



{d n ,d 12 ,..., } (^i>^2»---> 



V 

-a- ^-ti j- i J 



* v p ([v/*- a ] + l.v+l-[v/*.J>-*v p <* lp *- a ) ^ ^ y ^ HUM . ^ 

4>7l *fl v tiling Tfl^SRr *fl v ^^fl ^l^l^il- ^Rr V 

7]- 3-^i u ^T^1# iWfe «Hr ^jiL cflojEj Ji 

[^*eh 6] 

4 *oHl #7] o)^£. C-flol^* ^#*Rr #7fl7> 

-1 -1 

w i, w 2 si H t °<M*3. *M ^SH 1 ' 2 » ^*Rr #31; 

#7l_^jm^-^ 

31; 
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n 

' =1 ( ^ 7l ^ e; ^ t)' ^ 1' ^ IK^ 0 !^, b t ^ ki>k 2 



* 1,(1,1)" s l.C*,,^) S «. E ^ ^ 1 v}^^ 31 c+Tll; 

V 7]- 2 51 #ul f t 1, 

^v, ( [v/A: 2 ]+l,v+l-[v/^])-^v,CA: lA2 ) ^ y ^ ^ 

*fl V #*fl tiling ^1 (</ vfl.l»^vfl.2»-» d v+l,lJ 

^"71 v ti^SM: 7fl^*>^ ^-7^14 v ^*Rr #7fl7> v 
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